Low-carat gold plating by unknown
There is thus some evidente that the incorporation of tm-
purities during the deposition of DC magnetron sputtered
tungsten films may account for their excellent barrier properties.
However, the fact that these films tend to possess fewer
microstructural defects than RF sputtered films may also be
significant (12). More definitive studies will be necessary to
elucidate the operative mechanism relevant to this phenomenon.
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Low-Carat Gold Plating
FUNDAMENTAL PROBLEMS EXPERIENCED WITH GOLD-SILVER SOLUTIONS
When the price of gold made its relatively sudden rise from US$ 350
to over $800 in late 1979/early 1980, manufacturers involved in
decorative gold plating made considerable efforts to find ways of
reducing the amount of gold which they required. These efforts
included attempts to reduce the amounts of gold electrodeposited onto
base metal articles such as chains, rings, bracelets and pendants in the
production of costume jewellery. Savings were sought in two major
directions: (a) by reducing the gold thickness to a minimum consistent
with the performance requirements of the products, and (b) by reduc-
ing the caratage of part of the gold deposit through alloy plating.
The problems which were then encountered are well illustrated in a
paper read to the 1981 International Precious Metals Institute 5th
Annual Conference by F. R. Mazzotta of Avon Products, Inc.,
Mansfield, MA.. Avon Products investigated the feasibility not only of
reducing gold thickness, but also of changing in part from 22-23 carat to
12-14 carat gold by co-deposition of silver with gold. Some of the dif-
ficulties experienced in plating gold-silver alloys were similar to those
reported by others in this connection and with the electrodeposition of
alloys generally. The particular merit of Mazzotta's contribution,
however, is the frankness with which these problems are described. It
serves, in fact, as a sober reminder that alloy plating on a mass-
production scale is still a very difficult operation requiring considerable
technological back-up and resources.
Mazzotta's results on the effect of gold deposit thickness on porosity,
and thus susceptibility to base metal corrosion, agree well with those of
D. G. Foulke (Prod. Finish., 1967, 20, (12), 38-44) and A. A. Khan
(Plating, 1969, 56, (12), 1374-1380). Thus, under production
conditions using a normally prepared substrate surface and DC plating,
a gold deposit thickness of 0.87 to 1.25 µm (35 to 50 microinches)
represents a threshold, below which an unacceptable level of porosity
and substrate corrosion will normally occur.
A 12-14 carat binary gold-silver plating system was chosen partly
because of its ready availability from suppliers, and partly because it
seemed simple in operation in comparison with an alternative ternary
system. It was also known that it had been used commercially in the
eyeglass frame and watch case industries (often regarded as more
technologically based than the costume jewellery industry).
Brass samples were rack-plated to a nominal specification of 0.87 pm
of 12-14 carat gold-silver alloy with a final deposit of 0.37 µm of 22-23
carat gold. Testing revealed the following fundamental problem areas:
(1) The two-layer gold deposit did not behave in the same manner as
the 22-23 carat gold coating in all corrosion tests. The former
showed a more orange colour after accelerated corrosion testing in
aqueous media
(2) When rack plating from the gold-silver solution, not only did
sample position influence deposit thickness through variations in
current density, but also caratage which was found to vary between
8 and 14 (35 to 58 weight per cent gold)
(3) If the gold content in the gold-silver underlayer dropped to below
50 per cent (12 carat) the corrosion and tarnish resistances of the
finished products were adversely affected
(4) Apart from its dependence on current density the caratage of the
gold-silver underlayer was markedly affected by changes in solu-
tion temperature, gold and silver concentrations, and by bath
agitation (this latter effect is particularly marked in a heavily-
worked bath). These observations closely mirror those made by
R. E. Harr and A. G. Cafferty (Proc. Am. Electroplet. Soc., 1956,
43, 67-69 and Met. Finish., 1958, 56, 55-57) in early experiments
on a similar bath
(5) Beta backscatter techniques were found unsuitable for consistent
monitoring of deposit thicknesses, because of the variations in
caratage. Microcoulometric analysis showed promise in this
regard, but equipment availability, test duration and the need for.
skilled interpretation of data mitigated against its use.
It appears, therefore, that serieus and fundamental problems must
be overcome before satisfactory production results can be expected
from this system.	 C. L.
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